Relative observation utilization (pOBS) for nonspecific chest pain ranged from 25% to 95% across hospitals. Wide variation in hospital use of observation and charges was seen for all six emergency medical conditions. Conclusions There was wide variation in use of observation across six common emergency conditions in Massachusetts in this pilot analysis. This variation may have a substantial impact on hospital resource utilization. Further investigation into the patient, provider and hospital-level characteristics that explain the variation in observation use could help improve hospital efficiency.
Introduction
Observation care is an alternative to inpatient admission designed for evaluation and management of patients during a short stay, usually defined as between 6 and 24 hours [1] . Interest in observation medicine has increased over the past decade, and the variety of clinical conditions considered suitable for observation has expanded from initial pathways for asthma and chest pain to a wider set of conditions such as transient ischemic attack and syncope [1, 2] . Despite growing clinical research on observation protocols, there are no published data describing the utilization and variation of observation care for common emergency medical conditions.
Inpatient hospitalization provides intensive clinical care but is the most expensive, capacity-limited and potentially dangerous location for health care delivery [3, 4] . Inpatient hospitalization rates vary across the US in patterns that cannot be explained solely by patients' medical history or clinical condition, but do correlate with health system factors, such as the supply of inpatient beds [5] . Given that half of all inpatients are admitted through hospital EDs, emergency physicians play a major role in the utilization of inpatient hospitalization. Chest pain alone accounted for nearly 7 million ED visits and 800,000 hospitalizations in 2006, making it the second most frequent ED chief complaint and hospital discharge diagnosis [6] . From 1997 to 2005 the costs of inpatient care for nonspecific chest pain grew 181% to over $10 billion annually [7] . Appropriate use of observation care can reduce the use of inpatient hospitalization as validated observation protocols have demonstrated similar or better clinical outcomes at lower costs for a number of common emergency medical conditions [1, 2] . Despite this, there is a dearth of research on the use of observation for emergency medical conditions across systems of care.
We aimed to describe the variation in use of observation evaluation and observation charges between acute care hospitals in Massachusetts from 2003 to 2006. Our primary objective was to describe the frequency of observation visits relative to inpatient hospitalization for common emergency medical conditions. Additionally, we aimed to describe the potential reduction in hospital charges associated with use of observation services in place of inpatient hospitalization for nonspecific chest pain. We hypothesized that there is clinically important variation in the use of observation evaluation for common emergency medical conditions across hospitals.
Materials and methods

Study design, setting and selection of participants
This was a retrospective analysis of hospital administrative data. All Massachusetts acute care hospitals submit standardized utilization data for each inpatient hospitalization, ED and observation visit to the Department of Health and Human Services Division of Health Care Finance and Policy (DHCFP). Hospital-level summary utilization data files are available to the public without patient identifiers for both inpatient and observation evaluations. Observation visits are defined as discharges from observation status with a charge for observation. Inpatient hospitalizations are defined as hospital discharges with a recorded charge for inpatient stay. The two definitions are mutually exclusive; patients admitted to inpatient from observation status are defined as inpatients.
Inclusion criteria
Patients with an observation visit or an inpatient hospitalization in a Massachusetts acute care hospital from 2003 to 2006 were included. Patients evaluated and discharged from the ED without a subsequent observation visit or inpatient hospitalization were not included. We included the five most frequently observed emergency medical conditions, grouped by Clinical Classification System (CCS; Table 1 ) [8] . Additionally, we included congestive heart failure (CCS 108) in the analysis because prior to 2007, it was one of three clinical conditions, asthma (CCS 128) and nonspecific chest pain (CCS 102) being the others, designated for payment by the Centers for Medicare and Medicaid Services, and therefore was hypothesized to have high observation utilization.
Exclusion criteria
Of the eight most frequently observed CCS conditions, we excluded the three conditions unlikely to represent common emergency medical observation pathways. Patients with primary obstetric diagnoses were excluded (other complications of pregnancy, CCS 181; early or threatened labor, CCS 184), as most such patients are seen in labor and delivery units rather than EDs. Patients with cardiac dysrhythmias (CCS 106) were excluded as many such patients may undergo observation outside of the ED for elective procedures. Hospitals with fewer than 20 observation visits for a CCS condition in a calendar year had that year's data excluded from hospital-level analysis as samples less than 20 do not provide stable estimates [9] .
Data collection and processing
We obtained summary utilization files for all Massachusetts acute care hospitals that reported to the DHCFP from 2003 to 2006. Between 2003 and 2006, the total number of hospitals reporting inpatient data decreased from 77 to 74, while the number reporting observation visits declined from 74 to 70, both as a result of hospital merger or closure. The DHCFP checks each hospital's data for integrity, cleans the data and applies validated algorithms to group diagnoses into clinical conditions, including the CCS and diagnosisrelated group (DRG). The CCS is a validated algorithm that groups primary International Classification of Diseases version 9, Clinical Modification (ICD-9) discharge diagnoses into 285 clinical categories [8] . DRG 143, including inpatient discharge ICD-9 codes associated with chest pain without clear cardiac, toxic, or operative etiology, was used to compare charges between observation and inpatient [10] . The DHCFP links observation visit codes to inpatient hospitalization codes to ensure appropriate comparison of frequency data.
Outcome measures
Our primary outcome was the "Observation Proportion" (pOBS), defined as the percent of patients who had an observation visit among all patients with an observation visit or inpatient hospitalization for a CCS condition:
Secondary outcomes include total observation and inpatient charges for each CCS condition at the hospital level.
Data analysis
We summed the number of observation visits for each of the 20 most frequent CCS conditions and ranked conditions by frequency. We then calculated pOBS for each of the six included CCS conditions (defined above) for each Massachusetts hospital. To illustrate variation, we report the median hospital's observation and inpatient visit census, pOBS and the range across hospitals.
We compared the number of observation and inpatient visits by year using the Mantzel-Haensel test for trend. We illustrate relative observation utilization (pOBS) for nonspecific chest pain stratified by several hospital characteristics: teaching hospital status (defined by membership in the American Association of Medical Colleges' Council of Teaching Hospitals or home institutions to Accreditation Council for Graduate Medical Education accredited residency programs) and hospital size (defined by bed count as small, medium or large per the Healthcare Cost Utilization Project's definition for the National Inpatient Sample) [11] .
For nonspecific chest pain, we calculated the difference between average charges for an inpatient hospitalization and an observation visit by CCS conditions. We then modeled potential savings in charges and as a percent of charges if all hospitals had a minimum pOBS equal to the current median hospital or the current 75th percentile hospital.
All p-values were two-tailed, and the α-level was 0.05. Data analysis was performed with SAS 9.1 (SAS, Cary, NC). The study was considered exempt from review by the hospital IRB. Across Massachusetts, hospitals' pOBS rates varied by clinical condition (Table 1) . Chest pain had the widest variation, from 25% to 95%, while congestive heart failure had the least variation, 5% to 35%. Figure 1 Observation charges for the median hospital are shown for each clinical condition in Table 1 . We modeled the impact of the variation in charges for nonspecific chest pain evaluation across Massachusetts hospitals in Table 2 . The median hospital's charge for an observation visit in 2005 was $5,438. Of the 74 hospitals reporting observation data for nonspecific chest pain in 2005, inpatient charge data were also available for 59 (median $7,011) with a median charge 28% higher than for observation. The subset of hospitals analyzed in Table 2 had similar relative use of observation (pOBS=57.5% versus 59.0% at all 74 hospitals). If the 29 hospitals with relative observation (pOBS) rates below the median hospital used observation at the same rate as the median and the remaining 30 hospitals were unchanged, then annual, statewide charges for nonspecific chest pain would decrease by $3.4 million, S  1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54 70%   80%   90%   100%   1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 1.4% of reported nonspecific chest pain charges. Similarly, if the 44 hospitals performing below the 75th percentile (pOBS=63.4%) performed at the 75th percentile, then statewide charges for nonspecific chest pain would decrease by $5.5 million (2.3% of reported nonspecific chest pain charges).
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Discussion
Hospital and ED utilization have received intense scrutiny as a significant driver of overall health care costs, yet use of observation services has been ignored [12] . We analyzed statewide, summary-level administrative data to document variation in the use of observation visits and observation charges relative to inpatient hospitalizations across six common emergency medical conditions. We found that the use of observation services grew at 3.9%, more than inpatient hospitalization and less than ED visitation. These changes occurred while the population of Massachusetts was stable at 6.44 million over the study period [13] . Specifically, the utilization of observation services for the evaluation of nonspecific chest pain grew over 40% from 2003 to 2006, while the relative utilization of observation varied widely across hospitals, ranging from 25% to 95% of total inpatient and observation visits. Although we were unable to account for patient-level characteristics, wide variation persisted after stratification of hospitals by teaching status and hospital size. The impact of observation use on statewide health care costs is difficult to estimate from publicly available administrative data. We demonstrated two scenarios, which estimate several million dollars in statewide savings to payers for chest pain, but this represents less than five percent of annual charges for chest pain. These estimates are based on hospital charges, which were 28% less for observation visits than for inpatient hospitalization. Our estimate is conservative, as hospitals disproportionately account overhead to outpatient units, so observation charges likely overstate costs, and accurate cost-to-charge ratios for observation are not available. Previous studies have documented larger differences in actual health care costs between inpatient and observation visits for chest pain, which would result in larger calculated savings [1, 2] . A more detailed model that quantifies the effects of increased observation utilization on multiple conditions based on actual cost data might yield a more compelling economic case for the efficiency of observation evaluation.
These pilot data provide an initial view of hospital observation use across one state. It is not clear whether the variation observed represents underuse, overuse or misuse. Future research should evaluate observation care in the context of inpatient hospitalization, emergency care and longer term patient outcomes. For example, with nonspecific chest pain, in addition to looking at observation use, one would need to look at ED discharge practices and proximate outcomes (e.g., 30-day missed acute myocardial infarction rate) to determine if the care pattern is safe and efficient. Although not directly studied, it is reasonable that an observation stay would be as safe as or safer than a similar inpatient admission as the duration in hospital is shorter and the quality of care has been shown to be equal or superior [1, 2] . If observation care is not associated with worse in-hospital or proximate outpatient outcomes, then it may advance the value of health care delivery.
This pilot study has several limitations. We analyzed summary level administrative data, which precluded risk adjustment for patients' clinical or sociodemographic characteristics. However, the wide variation in observation use is difficult to explain by a patient's clinical condition alone, as illustrated by the presence of wide variation between similar hospitals types. Second, administrative data are created for billing rather than clinical or research purposes. Discharge codes are subject to biased coding patterns at the hospital or group level. For example, one ED or coding group may routinely diagnose patients with nonspecific chest pain as gastroesophageal reflux while another ED diagnoses chest pain. In the future, patient-level analysis and diagnosis-based sensitivity analyses should be performed to explore the effect of coding patterns on these findings. Third, we did not have a reliable method to determine if a hospital had a dedicated ED observation unit or clinical pathways for observation on inpatient wards; these are likely associated with observation use. Finally, these data are from a single state, limiting their generalizability. Massachusetts is a good state for pilot observation research as it was one of the first states to collect observation data and is one of less than ten states currently collecting such data.
Due to large and increasing costs associated with inpatient hospitalization, CMS and private payers have adopted hospital utilization measures as markers of efficiency, specifically focusing on rehospitalization rates and emergency department recidivism [12] . As future efforts are directed at reducing variation in health care utilization in the name of efficiency, acute care hospitalizations will be a primary focus, and the ED will increasingly be recognized as a locus of control. The wide variation in observation use relative to inpatient admission for emergency medical conditions in Massachusetts is intriguing and suggests the potential for efficiencies in health care delivery that deserve further investigation.
